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When HIV diagnostic tests first became available in 1985,
HIV testing was offered with caution. No treatment was avail-
able, prevention options were limited, and stigma and discrimi-
nation against people with HIV was pervasive. Concerns about
preventing breaches of confidentiality and forced or manda-
tory testing, especially among groups at high risk for HIV
infection, were dominant in early guidance released by the
World Health Organization (WHO). An offer of an HIV test
required extensive counselling both before and after the test
to ensure the individual was able to cope with a possible reac-
tive result. Then the development of point of care rapid HIV
tests in 1987 offered the opportunity for immediate results in
clinical and community settings [1]. When antiretroviral ther-
apy (ART) became available globally in the early 2000s, WHO
launched its “3 9 5” Initiative to provide 3 million people in
low and middle-income countries (LMIC) with ART by 2005.
Scale-up of HIV testing through client-initiated approaches
using rapid test kits to provide same day results was a core
component to the success of this Initiative [2,3].
Yet by 2007, HIV testing coverage was still low. Surveys in
sub-Saharan Africa showed that a median of 12% of men and
10% of women had been tested for HIV and received their
results [4]. In an effort to increase testing coverage, WHO
released its Provider-Initiated Testing and Counselling Guideli-
nes [5], recommending a routine offer of HIV testing by
healthcare providers in clinical settings. These guidelines sug-
gest the benefits of HIV status disclosure and partner testing
and recommended providers to discuss possible disclosure of
the result, when and how this may happen and to whom and to
encourage and offer referral for testing and counselling of partners
and children as part of post-test counselling. However, little
emphasis was given to partner testing in practice. Thus, while
HIV testing coverage increased enormously over the next five
years in clinical settings, especially among pregnant women as
part of a push to prevent HIV transmission from mothers to
their infants, the vast majority of HIV tests were conducted
on people who tested as individuals. Early efforts at partner
HIV testing and disclosure were documented, but this
approach was rarely implemented and never successfully
scaled [6].
Evidence for the benefits of partner testing and disclosure,
however, was growing. In addition, population-based surveys
and surveillance efforts indicated that many people with HIV
were unaware that they were living in sero-discordant couples
[7], leaving the HIV-negative partner at high risk for HIV
acquisition. This led WHO to recommend partner and couple
HIV testing for all adults with HIV in all epidemic contexts
and for HIV uninfected individuals living in high HIV burden
settings in 2012 [8]. The preventive benefits of ART [9] and
the effectiveness of HIV pre-exposure prophylaxis (PrEP) [10]
in preventing HIV acquisition added to the motivation to
scale-up partner and couple HIV testing.
Over the four years following the release of these guideli-
nes partner testing services were not widely adopted or
scaled in most LMICs. However, there were notable excep-
tions: Cameroon adopted an ambitious partner notification
programme in 2007 [11]; while Kenya, Malawi and Tanzania
undertook pivotal implementation studies of partner HIV test-
ing services [12-14]. Rwanda supported male partner involve-
ment and testing at the first antenatal care visit and reported
87% of male partners attending this first visit by 2010 [15].
To accelerate uptake of partner testing, WHO released
additional guidelines in 2016 on the implementation and
scale-up of ethical, effective, acceptable and evidence-based
approaches to assisted HIV partner notification services (PNS)
[16]. This guidance was based on a review of available evi-
dence and included the recommendation that voluntary
assisted PNS be offered as part of a comprehensive package
of testing and care offered to people with HIV. Since its
launch, the number of countries including PNS in their
national testing policies and guidelines has increased from 77
in 2016 to 111 by the end of 2017 (C Johnson, personal
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communication), although many countries were not yet imple-
menting PNS at scale.
PNS, or “index testing” as it is referred to in the 2019 Presi-
dent’s Emergency Plan for AIDS Relief (PEPFAR) Country
Operational Plan Guidance (see A Note on Terminology) are
also now prioritized as a major HIV case finding strategy in all
37 PEPFAR-supported countries and regions. PEPFAR pro-
grammes have been actively supporting and expanding index
testing approaches since 2016. This expansion has been aided
by the development of training materials for index partner and
family testing that include information on approaches and steps
for conducting PNS, how to screen for intimate partner vio-
lence (IPV), brief motivational interviewing as a strategy for
partner elicitation, and documentation and monitoring of PNS.
PEPFAR also provides technical support to country pro-
grammes to assist implementing partners to deliver and moni-
tor PNS [17]. In addition, WHO and PEPFAR have supported
the development of the AIDSFree HIV Testing Knowledge Base
as a publicly available, online resource library of high quality
tools (e.g. training materials, standard operating procedures,
data collection forms) to support PNS programme development
and implementation [18]. As a result of this support, implemen-
tation of PNS within PEPFAR-supported programmes has con-
tinued to expand. For example, Jhpiego undertook an
operational research pilot in Njombe, Tanzania, in 2016 to inte-
grate a free-choice PNS intervention into health centres which
led to successful outcomes at reaching partners [19].
As PNS has expanded, it has also undergone differentiation
based on population needs and preferences, ranging from mod-
els that centre on assisted PNS provided by healthcare work-
ers, to those that include secondary distribution of HIV self-
testing as part of PNS, to lay providers from key populations
using social media and other online tools to trace listed part-
ners. Ongoing challenges to assisted PNS scale-up include the
large amount of human and financial resources needed to sup-
port these services, such as the time needed to trace and test
partners, particularly if they live outside the jurisdiction of the
health facility or community organization. In addition, assisted
PNS is not allowed under the laws and policies of many coun-
tries. Continued advocacy is needed to modify these policies so
that index clients are able to choose the best approach to noti-
fying their partners based on their life circumstances.
Some countries have also been considering or adopting
newer HIV testing strategies to increase detection of acute
and recent HIV infections. The United States’ Ending the HIV
Epidemic: A Plan for America suggests that mapping clusters of
new HIV infections and offering rapid PNS, ART, and preven-
tion services within identified transmission clusters could dis-
rupt onward transmission [20]. As more data and experience
from using HIV diagnostics that can detect acute and recent
HIV infections in LMICs as part of testing services become
available, their acceptability, impact and cost-effectiveness will
guide future recommendations on their role and use.
An indicator for monitoring partner testing cascades has
been integrated into PEPFAR’s list of required indicators since
2019. This indicator measures both the reach and positivity of
index testing offered to the sexual and needle-sharing partner
(s) and biological child(ren) of people with HIV. These data
now present partner testing cascades that incorporate the
offer of PNS, number of partners and children (i.e. contacts)
elicited per index client and downstream uptake and positivity
of contacts tested. Examination of these cascades can support
improvements to programmes for this new approach by iden-
tifying bottlenecks to service delivery. Figure 1 provides an
illustration of these partner testing cascades.
Another important metric to measure is the proportion of
partners who report testing as a result of notification by
either sex partners or healthcare workers. This will allow pro-
grammes to determine the scale and effectiveness of PNS at
encouraging partners to seek HIV testing. In Kenya, a PNS
surveillance system was created from HIV registries to deter-
mine the proportion of individuals who sought HIV testing
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Figure 1. Illustrative adult partner notification and index testing cascade for community- and facility-based services.
Cascades such as this can be created from data routinely collected by President’s Emergency Plan for AIDS Relief programmes. Note that, as cur-
rently collected, index client outcomes (index testing offered and accepted) and the total number of contacts are counted where the index client
receives services, whereas the number of contacts tested and their results are counted where the contact receives services. As a result, the num-
ber of contacts tested and their results may not be counted in the same setting as the index clients who named them, which limits the interpreta-
tion of these data as a true “cascade.” For example, index clients receiving services at a facility may indicate partners who are found and tested in
the community, and vice versa.
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because they were notified of potential HIV exposure by a
sexual partner, by a health provider or some other source.
This system allowed the Ministry of Health to determine the
coverage of assisted PNS and is now being used to identify
populations and areas in need of targeted scale-up [21].
The articles in this supplement represent a diversity of pro-
grammatic experiences, research, and community, provider,
and client perspectives on PNS and index testing from 11
countries across sub-Saharan Africa and Asia. Together, they
provide new evidence to support the global focus on PNS as
an effective, efficient and safe strategy for achieving the first
90 of the UNAIDS 90-90-90 targets, to ensure that 90% of
people with HIV are aware of their status [22]. The articles
also offer practical guidance for implementing PNS in a range
of populations and settings and describe new strategies for
enhancing PNS delivery. They highlight the need to provide
services that meet the WHO minimum standards for HIV
testing – consent, confidentiality, counselling, connection to
services, and correct test results (the 5C’s) [23] – and avoid
social harms. Of note, Ayala and colleagues [24] emphasize
the importance of involving communities during programme
development so that the benefits of PNS are understood and
services are provided in an ethical and inclusive way that
respects individual choice and human rights.
1 | PROGRAMMATIC EVIDENCE OF
ASSISTED PNS EFFECTIVENESS
PNS are an increasingly prioritized HIV testing strategy
globally because of their potential to improve testing cover-
age and efficiently identify people with undiagnosed HIV
infection [16]. In this supplement, evaluations of five
assisted PNS programmes provide further evidence for the
acceptability, sustained effectiveness, and high positivity of
new HIV diagnoses among contacts across diverse popula-
tions, programme types and settings. HIV positivity rates
among contacts (i.e. proportion of contacts tested for HIV
who are newly diagnosed as HIV positive) in these pro-
grammes ranged from 6% to 15% in Central and South
Asia [25,26] to 29% to 52% in sub-Saharan Africa [27,28]
and 42% in Southeast Asia [29].
As with any intervention, however, the effectiveness of
assisted PNS may depend on the setting or client characteris-
tics, and subgroup analyses have the potential to inform prior-
itization of PNS when resources are scarce or during
programme scale-up. Masyuko et al. [30] present subgroup
analyses of a landmark cluster randomized controlled trial of
assisted PNS in Kenya [14], finding that assisted PNS were
more effective at increasing partner testing in a region with
higher HIV prevalence, in rural and peri-urban settings with
less access to HIV testing services (HTS) and for female index
clients. Similarly, an evaluation of a community-based PNS pro-
gramme in Zimbabwe found greater test positivity among con-
tacts aged 35 to 49, sexual partners (vs. children and other
household members), and female contacts and differences in
test positivity by region of the country [27]. These results sug-
gest that local differences in HIV prevalence and access to
HTS or differences in testing behaviours or HIV incidence by
gender and age may be useful for prioritizing limited
resources for PNS.
2 | CLIENT, COMMUNITY AND
PROVIDER PERSPECTIVES ON PNS
Understanding the perspectives of communities affected by
HIV, potential clients and their partners, and healthcare work-
ers who are or will be performing PNS is necessary for the
development and implementation of effective, safe and scal-
able programmes. Articles from this supplement provide new
perspectives on PNS for key and vulnerable populations [24]
and pregnant and postpartum women [31] as well as how
PNS can be integrated into both HIV care and prevention pro-
grammes [32,33].
Global leaders and advocates from diverse communities
affected by HIV provide practical guidance on how to engage
their communities and maintain a focus on human rights to
deliver ethical and effective PNS, particularly for key popula-
tions [24]. Odoyo et al. [32] discuss perspectives and experi-
ences from HIV care providers in Kenya, who found that PNS
and PrEP have the potential to be synergistic in the HIV care
setting. PNS was seen as an opportunity to increase uptake of
couple-based prevention, including offering PrEP to negative
partners and retaining partners with HIV in ART services.
Availability of PrEP within HIV treatment services also
increased the motivation of providers to offer PNS and of cli-
ents with HIV to accept PNS and share their status with their
partners. Also from the Kenyan HIV care setting, Monroe-
Wise et al. [33] found that barriers to PNS among people with
established HIV infection and on treatment revolved primarily
around fear of repercussions stemming from sharing HIV diag-
noses with their partners, particularly when the client had not
shared their status with the partner immediately after diagno-
sis. Providers and clients were able to identify multiple strate-
gies for addressing these concerns and employ PNS safely
and effectively. Finally, pregnant women, their male partners,
healthcare workers and policymakers from Zambia and Malawi
considered multiple options for testing male partners of preg-
nant women [31]. As no single approach was overwhelmingly
preferred within or across stakeholder groups and all had mul-
tiple pros and cons, the authors concluded that a choice-based
approach may result in greatest uptake of these services and
enhance their impact. Taken together, these perspectives can
support the development of new strategies and best practices
to ensure the safe and effective delivery of PNS to all people
with HIV on an ongoing basis as recommended by WHO and
PEPFAR guidelines.
3 | PNS FOR KEY POPULATIONS
To date, most of the evidence for the effectiveness and safety
of PNS in LMICs has come from programmes and studies in
the general population. There are concerns that this evidence
may not be generalizable to key populations in rights-con-
strained settings where criminalization and stigma are preva-
lent, confidentiality is frequently breached, and there is limited
access to rights-based and culturally sensitive services. Taken
together, these concerns may affect the acceptability, effec-
tiveness and potential social harms associated with assisted
and passive partner notification strategies. Additionally, differ-
ences in partnership types (e.g. transactional partnerships or
drug-sharing contacts) and community norms across
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populations may further influence the acceptability and deliv-
ery of PNS. Formative evidence indicates that PNS may be
acceptable to some members of key populations in LMIC [16],
but may be challenging in others [34,35]. Encouragingly, PNS
approaches have also been successfully provided to gay, bisex-
ual, and other men who have sex with men (MSM) and people
who inject drugs (PWID) in several high-income countries for
many years and lessons learned from these programmes may
inform scale-up in LMICs.
This supplement includes three articles describing the
implementation of PNS programmes serving key populations.
From Vietnam, Nguyen et al. [29] describe assisted PNS
within a community-led, peer educator-delivered HTS pro-
gramme that serves MSM, PWID, female sex workers and
transgender people. Uptake of PNS was high (81%) and the
HIV positivity rate among contacts was 42%, greater than the
rate from HTS delivered by lay providers and HIV self-testing.
From Pakistan, Malik et al. [26] report on an assisted partner
notification strategy for reaching spouses of PWID with ongo-
ing HIV testing, prevention and care services through field
outreach and sensitization of heads of family (often mothers-
in-law) to overcome barriers related to local culture and family
structures. This programme reached the spouses of 71% of
married index clients but had relatively low positivity (9%).
Finally, Little et al. [27] describe the integration of assisted
PNS into three types of activities within PWID-focused pro-
grammes in Kazakhstan, the Kyrgyz Republic and Tajikistan.
These activities include: (1) HTS for people newly diagnosed
with HIV; (2) tracing of individuals with HIV who were lost-to-
follow-up in order to re-engage them in HIV care and (3) HIV
care for individuals with HIV who are receiving HIV care ser-
vices but are not yet taking ART. Compared to a period with
passive referral only, implementation of assisted PNS
increased the number of partners tested and newly diagnosed
with HIV per index client, significantly improving the efficiency
of HTS. Overall, these evaluations provide additional evidence
of the acceptability and potential effectiveness of PNS for key
populations. They also provide examples of how PNS can be
tailored to the local context and populations being served. The
Vietnam programme, in particular, highlights the role that
engaging affected communities can have in the development
and implementation of successful PNS programmes, a message
consistent with one of the key recommendations from the
viewpoint by members of affected communities [24].
4 | SOCIAL HARMS FOLLOWING PNS
A key concern raised by advocates and providers alike about
PNS implementation and scale-up, particularly around the provi-
der referral method, is the potential for social harms, such as
IPV, relationship dissolution and breaches of confidentiality.
New results from the Cameroon Baptist Convention Health
Services’ PNS programme [28,36] add to previous evidence
from research studies and programme evaluations
[11-14,37,38] that facility-based assisted PNS for the general
population result in few adverse events, even in settings with
high background rates of gender-based violence. However, as
described in the previous section and in-depth in the community
viewpoint [24], it has not been clear to what extent these find-
ings can be applied to PNS programmes serving key populations
in rights-constrained settings, where the consequences of PNS
may be complicated by structural and sociocultural factors
affecting the lives and partnerships of these groups. Encourag-
ingly, in this supplement, an evaluation of a community-led HTS
programme with integrated assisted PNS for key populations in
Vietnam – primarily MSM and PWID – found no evidence of
social harms related to partner notification [29].
To mitigate the risk of social harms, it will be critical for
PNS programmes to continue to screen for IPV prior to offer-
ing PNS to index clients. Options for clients who report IPV in
the current relationship include partner notification (which
does not require disclosure to the partner and can be con-
ducted anonymously) or a delay in participating in PNS until
the safety of the index client can be assured. In addition, all
index clients who report IPV should be actively linked to gen-
der-based violence services to get the care and support they
need. HIV testing programmes should also monitor social
harms resulting from participation in PNS to ensure that pro-
tections have been put in place to protect the safety of index
clients and their partner(s). Additional research is needed to
ensure the safety of PNS among key populations in different
programme models and settings. Articles by Ayala et al. [24]
and Wamuti et al. [36] in this supplement present direct, prac-
tical recommendations for ensuring safe, respectful and effec-
tive delivery of PNS.
5 | TRAINING IS CRITICAL
Effective, culturally competent training for health workers and
lay providers is critical to the successful and ethical implemen-
tation of PNS programmes. As outlined by Han et al. [39] in
this supplement, successful training programmes for PNS typi-
cally incorporate a combination of didactic and active skills-
based learning with on-the-job mentorship, monitoring and
evaluation and refresher trainings. This article also presents
common topics of PNS training, from the rationale and princi-
ples of PNS to counselling and communication skills to ethical
issues, as well as strategies for implementing and sustaining
high-quality training programmes. Equally important are the
selection criteria used to determine which healthcare workers
should provide PNS. Ideally, PNS providers should be experi-
enced counsellors with at least one year of experience con-
ducting HTS and should have the psychologic composure to
offer PNS in a tactful, patient and open-minded manner. Sup-
portive supervision and mentoring for newly trained PNS pro-
viders are also key for sharing best practices and avoiding
burn-out.
Tembo et al. [40] demonstrate the potential effectiveness of
a one-day behavioural skills-building training for improving the
delivery of a client referral model for partner testing in Malawi.
Although WHO recommends assisted PNS, many index clients
select client referral as their preferred strategy for notifying
partner(s), and some programmes continue to rely exclusively
or primarily on client referral strategies due to national policies,
lack of programme capacity to offer assisted referral, and other
concerns. Strategies for improving the effectiveness of passive
referral are therefore needed. In a pre/post evaluation, Tembo
and colleagues found that a one-day training to improve health
worker skills in offering and supporting clients in delivering fam-
ily referral slips resulted in significant increases in the recorded
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number of contacts that were elicited, received HIV testing, and
were diagnosed as HIV positive. This study suggests that a brief
skills-based training has the potential to increase the effective-
ness of passive referral, although further study will be neces-
sary to assess its potential value within PNS programmes
offering assisted referral.
6 | CONCLUSIONS
Everyone with HIV benefits from early diagnosis and linkage
to ART for their own health and to prevent transmission to
uninfected partners and infants. As countries reach the
UNAIDS 90-90-90 targets – the first being 90% of people
with HIV knowing their status and the second linking to and
taking ART [22] – there remain significant gaps, and new
approaches are needed to address these gaps. Men and key
populations, in particular, continue to have less access to HIV
testing and treatment services. Articles in this supplement
contribute to the growing evidence demonstrating that PNS
can be a successful strategy in reaching undiagnosed popula-
tions more efficiently and effectively.
As with all testing approaches, PNS must be delivered in a
way that avoids social harms. Proper training of providers on
how to safely provide PNS and support for the index clients
who receive PNS services are therefore critical. For example,
how do we do provide PNS safely to index clients in abusive
relationships? Articles in this supplement have provided some
best practices for mitigating the risk of social harms. Pro-
grammes should also consider using WHO guidance on
assessing IPV risk [41] and continue to monitor the experi-
ence of social harms following PNS to ensure that these ser-
vices are offered in ways that respects the human rights of
index clients and their partner(s) and preserves their safety.
Huge advances in HIV prevention, testing and treatment have
been made in the 35 years since the HIV epidemic began. HIV
should now be considered a manageable chronic condition, and
HIV transmission should be easily preventable by supporting
people with HIV to achieve viral suppression and engaging peo-
ple at risk in the increasing options for HIV prevention. How-
ever, HIV epidemic control cannot be achieved unless people
with HIV are diagnosed early, rapidly linked to HIV treatment
services and have HIV prevention services readily availability
for their HIV-negative at-risk partners. By improving HIV test-
ing coverage among underserved populations and those most at
risk for HIV infection, PNS can play a key role in achieving these
objectives and, ultimately, HIV epidemic control.
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A NOTE ON TERMINOLOGY
PNS, or contact tracing, is defined as a voluntary process
whereby a trained provider asks people diagnosed with HIV
often known as the “index case” about their sexual partners
and/or drug injecting partners and then, if the HIV-positive
client agrees, offers these partners HTS. Partner notification
is provided using passive or assisted approaches.
Passive HIV PNS or “client referral” refer to when HIV-posi-
tive clients are encouraged by a trained provider to disclose
their HIV status to their sexual and/or drug injecting partners
by themselves, and to encourage their partner(s) to be tested
for HIV given their potential exposure to HIV infection.
Assisted HIV PNS refer to when consenting HIV-positive
clients are assisted by a trained provider to disclose their
status or to anonymously notify their sexual and/or drug
injecting partner(s) of their potential exposure to HIV infec-
tion. The provider then offers HIV testing to these partner
(s). Assisted partner notification is done using contract
referral, provider referral or dual referral approaches.
 Contract referral: HIV-positive clients enter into a contract
with a trained provider and agree to disclose their status
and the potential HIV exposure to their partner(s) by them-
selves and to refer their partner(s) to HTS within a specific
time period. If the partner(s) of the HIV-positive individual
does not access HTS or contact the health provider within
that period, then the provider will contact the partner(s)
directly and offer voluntary HTS.
 Provider referral: With the consent of the HIV-positive cli-
ent, a trained provider confidentially contacts the person’s
partner(s) directly and offers the partner(s) voluntary HTS.
 Dual referral: A trained provider accompanies and provides
support to HIV-positive clients when they disclose their HIV
status to their partner(s). The provider also offers voluntary
HTS to the partner(s).
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Index testing usually refers more broadly to offering HIV
testing to all contacts of an index client including sexual
and needle and syringe-sharing partners, biological children,
and, in the case of an HIV-positive child, the mother and
biologic siblings.
Social network testing is where an HIV-positive client is
asked to enlist people in their social networks who may
benefit from HIV testing to participate in HIV testing ser-
vices [42,43]. These contacts can, in turn, recruit their
social contacts who are also at risk for HIV.
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